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a@-amino groups, 89-90 
conversion to carbonyl, 
185 
6-Amino-a-ketovalerate, 
96 


O- Aminophenol 
~in transglycosylation, 259 
Aminopurine, 353 
3-Aminotriazole, 99 
Amitrole 
uncoupling action of, 367 
a-Amylase protein 
in cell-free incorporating 
systems, 144 
Amylopectin, 265 
Anabasine, 181 
Angiosperm metabolism, 
86 


Anhalonidine 
formation of, 183 
Antagonism, 426 
see Acquired immunity 
Antheraxanthin, 221 
Anthranilic acid, 179, 
190 
Anthocyanin synthesis 
sensitivity to actinomycin 
D, 331 
Antimycin A 
in suppression of electron 
transfer, 151, 165 
APS-kinase, 61 
L-Arabinosyl, 272 
Arabinoxylan, 270 
Arbutin, 259 
Arginine metabolism 
enzymes of, 96 
Argininosuccinate synthetase, 
97 
Argutin, 260 
Aromatic amino acids, 97- 
98 
metabolism of, 97-98 
Aromatic rings 
in carotenes, 217 
Arsenite 
influence on foliar uptake, 
295 
Aryl D-glucosides, 260 
N-Aryl lactams 
inhibition of oxygen evolu- 
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tion, 370 
Ascorbate 
in restoration of oxygen 
evolution, 371 
Asparagine 
substitutes for, 94 
synthesis of, 93-94 
Asparagine synthetase, 93 
Atisine, 192 
ATP 
in amino acid acitvation, 


ATP-pyrophosphate ex- 
change, 128-29 
energy source for amino 
acid-incorporating sys- 
tem, 142 
ATPase 
activity in cell-free system, 
135 
benzimidazoles and, 368 
ATP sulfurylase, 61 
Atrazine 
in inhibition of substrate 
oxidation, 368 
Auxins 
auxin- RNA complexes, 
327 
bioelectric influence on, 
415 
geoelectric response of, 
16 


methylation of pectin com- 
pounds, 17 
regulation of differentiation, 
327 
Stimulation of growth, 17 
transport within leaves, 
358 
8-Azakinetin, 354 
Azetidine carboxylic acid, 
75 
Azetidine-2-carboxylic acid, 


Azoguanine, 43 
B 


"Bacteroids"” 
in alder nodules, 110 
Benzimidazole 
activity in cytokinin bioas- 
say, 350 
Benzoic acids 
inhibition of oxidation, 
368 
1-Benzyladenine 
in tobacco callus, 354 
in radish leaf, 354 
Berberastine, 187 
Berberine 
biosynthesis of, 183 
dopamine and, 183 
Beta-elimination 
in methionine biosynthesis, 
69 
Bioelectricity 


auxin distribution and, 


Bipyridyliums 

effects of, 374 

function of, 374 

high phytotoxicity in, 374 
Bound sulfite 

in sulfite reduction, 63 
Bromacil 

incorporation into DNA, 

378 

5-Bromouracil 

alkyl substitution of, 378 

incorporation into DNA, 


phytotoxicity and, 378 
Butyryl CoA 
carboxylase and, 236 


Cc 


Cadaverine 
formation of, 181 
Caffeic acid 
protocatechuic aldehyde and, 
180 
Calcium-bridge hypothesis, 
15 
Callose 
synthesis of, 271-72 
Canavanine 
in seeds, 88 
as source of nitrogen, 
88 
storage proteins and, 88 
Carbamyl phosphate, 96 
a-Carbon-nitrogen linkage, 
90 
Carboxylic acids 
in transglycosylation, 
259 
Carnation mosaic virus, 428 
Carnitine 
in fatty acid oxidation in 
plants, 231 
¢-Carotene 
conversion to neurosporene, 
212 
Carotenes 
cyclization reactions, 214- 


oxygenated carotenes, 218- 
22 

synthesis of 

sequential desaturation 
pathway, 197-98, 209- 
14 
Carotenoids 
methoxyl groups in, 221 
regulation of synthesis, 


retro carotenoids, 222 

substrates, 222-23 
Carpaine 

in Carcia popaya, 189 
Ceanothus 

endophytes of, 109 








Cell division 
effect of cytokinins on, 
356 
nucleolus in, 31-33 
Cell enlargement 
cytokinins and, 356 
Cellodextrins, 267 
Cell plates 
formation process of, 
12 


Cell surface 
granules in, 19 
Cellulose 
biosynthesis 
effect of light on, 11 
regulation of, 11 
in cuticle structure, 283 
in elementary cell, 8-9 
mechanism of formation of, 


regeneration of, 9 
synthesis of, 267 
Cellulose chains 
disordered chains, 1 
microfibrils, 1 
ordered regions, 1 
Preston's model, 1-3, 


Cellulose fibers 
lattice structure 
"native" or "cellulose I," 
9 


"hydrate cellulose" or 
"cellulose II," 9 
Cellulose fibrils 
aggregates of, 2 
cross section of, 1 
elementary fibrils, 
in cotton, 5-6 
in jute, 5-6 
in ramie, 5-6 
fasciation of, 5 
packing of, 5-6 
periodic variation in, 
6 
Preston's model, 1-3, 5 
structure of, 1-2, 4-5 
width of, 1-2, 5 
X-ray diffraction diagrams, 
1-2 
Cellulose lamellae, 1 
Cellulose micellae 
fringe micellae, 1, 7 
Cellulose molecules 
arrangement of molecular 
chain, 9 
contour length of, 6 
folding of, 6 
interatomic bond distances 
of, 9 
stereochemical aspects of, 
9 
Cellulose tricarbanite 
rodlets formed after pre- 
cipitation of, 6 
Cell wall 
crystalline region of, 1 
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deposition of, 12 

in epidermal cells, 286 

fibril direction in, 1 

framework of, 1 

hydrophillic properties of, 
287 


macromolecular substances 
in, 1 
matrix substance, 10 
paracrystalline region of, 
1 


positive staining of, 2, 
5 


primary wail, 1 
microfibrillar framework 
of, 19 
secondary wall 
lamellae in, 19 
permeability of, 286- 
87 
structure of, 286-87 
Staining of, 2, 5 
transverse synthesis of, 
21 


Cell wall extention 
methylation of carboxyl 
groups, 17 
Chelidonine 
biosynthesis of, 183 
Chimonanthine, 186 
Chironomus 
nucleolar organization of, 
26 


Chitin 
fiber repeat in, 9 
Chloramphenicol 
in inhibition of amino acid- 
incorporating systems, 
143 
D- Chloramphenicol 
influence on foliar uptake, 
295 
2-Chloro-N, N-diallylacet- 
amide 
effect on leucine incorpora- 
tion, 379 
Chlorophyll 
in photosynthesis, 369- 
70 
Chloroplasts 
cytokinin activity in, 
360 


RNA synthesis in, 344 
Chlorosis 

causes of, 376 

in parasitized tissues, 423 
Chromatin 

chromosomal inclusion in 

nucleoli, 29-30 

Chromatin fibrils 

in nucleolus, 27 
Chromosome segments 

in formation of nucleolus, 


Cinnamic acid 
hydroxylation of, 187 
uncoupling activity of, 369 
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Citrate 
in regulation of fatty acid 
synthesis, 240 
Citronella 
oxidation and reduction of 
geraniol, 185 
Citrulline metabolism 
enzymes of, 96 
Clathrates 
in water solutions, 403 
Cobalamin, 74 
Cocaine 
benzoic acid moiety of, 
192 
Coclaurine 
in oxidative coupling of 
phenlyethylisoquinoline, 
185 


Coenzyme Q 
in electron transfer chain, 
153 
solubility of, 166-67 
species specificity, 153 
Colchicine, 21 
precursors of, 183 
Coleoptiles 
hemicellulose and, 9 
pectin in, 9 
Collagen 
crystallization of hydrox- 
yapatite, 22 
induction of calcification, 
22 
synthesis of microfibrils, 


Competence, 342 
see Acquired immunity 
yy -Conhydrine 
y-coniceine and, 188 
formation of, 187 
y-Coniceine 
in formation of ¥ -conhyd- 
rine, 188 
Controllers 
in regulation of gene activity, 
328 
Copper protein 
in electron transfer, 152 
CoQ-cytochrome c reductase 
in electron transfer chain, 
157 
p-Coumaric acid, 180 
Creatine- ATP-transphospho- 
rylase, 133 
Crinamine 
oxidation to haemanthamine, 
186-88 
Crossover point 
in electron transfer, 165 
Cross protection, 426 
see Acquired immunity 
Crotonisine 
in oxidation of coclaurine, 
185 
CSS 
in sulfate reduction, 60- 
61 








462 


Cuticle 
anticlinal walls of, 289 
hydrophillic pathways in, 
283 


lipid pathways in, 286 

permeability of, 285, 290- 
91 

polarity gradient of, 285, 
286 


structure of, 282-83 
Cutin 
arrangement in cuticle, 


chemistry of, 283, 285 
Cyanide 
assimilation, 93 
B-Cyanoalanine 
in E. coli, 93 
Cyanogenetic glucosides, 99- 
101 


Cyanoglucoside, 100 
Cyanuric acid 
as uracil and thymine substi- 
tute, 378 
Cycadaceae 
nodules of, 119-21 
Cyclohexadiene 
in carotenes, 217 
Cycloheximide 
in suppression of cellular 
protein synthesis, 44 
Cyclopentane 
in carotenes, 217 
Cyclopropane fatty acids 
methionine in, 74 
Cystathionase, 78-79 
Cystathionine 
formation of, 70 
alternative pathways to 
methionine in, 72 
from methionine, 72 
precursors of, 72 
Cysteine 
in cell walls, 15, 17 
control of sulfate reduc- 
tion, 66 
formation 
enzymes of, 65 
gene loci, 61 
a-ketobutyrate inhibitor, 
70 
Se-cysteine, 78 
Cysteine-S- sulfonate 
in cysteine formation, 
66 
Cysteine sulphydrase, 94 
Cysteric acid 
in glutamate-aspartate 
transaminase, 95 
Cytidine diphosphate D- 
glucose 
in sucrose synthesis, 262- 
63 


Cytochrome oxidase 
in vesicular membrane for- 
mation, 164 
Cytochrome c oxidase 
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in electron transfer chain, 
157 
Cytochrome-f oxidation, 
370 
inhibition by diuron, 370 
Cytochromes, 149-50 
cytochrome b 
artifactual transfer of, 
150 
number of species of, 150- 
51 
cytochrome c 
solubility of, 167 
in sulfate reduction, 65 
in Neurospora, 159-60 
polymerization, 151 
Cytodeuteroprotoporphyrin, 


Cytokinins 
bioassays of, 349-51 
effect of leaf RNA synthesis, 
352 
in flowering plants, 357 
metabolism of, 359 
occurrence, 351-52 
site of action, 361 
suppression of root develop- 
ment, 351 
translocation of, 359 
Cytomin, 349 
Cytoplasm 
activity of cytokinins, 
361 
role in differentiation, 343- 
44 


D 


Dalapon 
inhibition of substrate oxida- 
tion by, 368 
Dehydrogenation 
in alkaloid formation, 
188 
6-Deoxyhexoses, 259 
Deoxyribonuclease 
suppression by cytokinins, 
360 
a, 8-Diaminobutyric acid, 88, 
96 


Diaminopimelic acid, 86 
a, B-Diaminopropionic acid, 
96 


Dichlobenil, 368 

2, 6-Dichlorophenolindophenol, 
371 

2, 6- Dichlorophenoxyacetic 
acid, 416 

Dienone- isoquinoline alkaloids, 
185 


Diethylstilbestrol, 90 
as "allosteric" reagent, 
90 
Differentiation 
determination, 340-43 
effect of cell medium, 
338 


in enucleated cells, 326- 


regulation of, 327 

role of cytokinins, 356- 
57 

transmission of differentiated 
states, 335-40 

Diffusion 

in foliar penetration, 291- 

92 


Digalactosyl diglyceride, 
242 


Digitonin, 271 
1, 2-Dihydropyridazine-3, 6- 
dione, 378 
Dimethylallyl pyrophosphate 
isomerization of, 204 
Dimethyl] disulfide, 79 
Dimethyl] £-propiothetin, 
73 


Dimethyl sulfide, 74 
Dimethyl thiosulfinate, 79 
2, 4-Dinitrophenol (DNP) 
effect on Pfr destruction, 
308 
Diphenylamine 
effect on carotene formation, 


1, 3-Diphenylurea, 354 
Disulfide bridges 
in cell walls, 17 
wall plasticity, 17 
Diuron, 368 
Djenkolic acid, 66 
DNA 
DNA-histone complex, 333 
inhibition by histone, 332- 
33 


in mitochondrial structural 
protein coding, 160 
nucleolar structures, 29-30, 
36, 41 
organizer DNA, 30 
synthesis in nucleolus, 
30 


DNase, 30, 39 
DNBP 
in uncoupling of oxidative 
phosphorylation, 368 
P 


effect on ion binding capacity, 
293 
in foliar uptake, 295 
uncoupling action of, 367 
Dopamine, 180 
Downy mildew, 420-21 
DPNH-CoQ reductase 
in electron transfer chain, 
156-57 
DPNH dehydrogenase 
in mitochondrial electron 
transfer chain, 151 
prosthetic groups of, 151- 


E 


Ectodesmata 








in foliar penetration, 287 
structure of, 288 
Eleagnine, 184 
Electron donors 
in electron transfer chain, 
162 
Electron transport 
inhibitors of, 367 
Endophytes 
cross-inoculation of, 111 
in Podocarp nodules, 116 
structures of, 112 
Endothall 
leucine incorporation and, 
379 


End-product inhibition, 87 
in leucine biosynthesis, 
88 
Energy transfer 
inhibitors of, 367 
Enoyl hydratase 
in B-oxidation, 233 
Enzymes 
in nucleolus, 38 
repression of sequence, 87- 
88 


in leucine biosynthesis, 
88 
Ephedrine, 187 
formation from pheylalanine, 
187 


Epinasty 
as response to ethylene, 
424 
Epistephanine, 185 
Epoxides 


formation in plants, 189 
EPTC 
in inhibition of oxidative 
phosphorylation, 368 
Equilibrium freezing process, 
394 
Erysopine 
in formation of a-erysopine, 
189 
Esterases 
in cell plate, 12 
Ethanoalanine 
as endogenous amine, 94 
Ethanol 
effect on SRNA amino acid 
acceptor activity, 130 
Ethionine 
in methylation suppression, 
17 
Ethylamine 
in formation of N4-ethylas- 
paragine, 94 
Ethylene 
plant responses to, 424- 
25 


Ethylenediamine tetraacetic 
acid, 17 
in inhibition of Pfr destruc- 
tion, 308 
"Extensin" 
fibrillar orientation, 19 
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formation of crosslinks, 
17 
resistance to proteolytic 
attack, 17 
Exudation 
in parasitized tissues, 


F 


Farnesyl pyrophosphate 
formation of, 206 
Fatty acid peroxidase 
in plant a-oxidation, 
232 
Fatty acids 
condensation, 237 
in cutin synthesis, 285 
desaturation in plants, 238- 
39 
double bond formation, 237- 


oxidation, 229-35 
reduction, 237 
synthesis, 235-41 
inhibition of, 248-49 
regulation of, 240-41 
Ferredoxin 
in sulfite reduction, 65- 
67 
Fibrillar orientation 
formation mechanism, 12 
multi-net theory, 21 
passive cell expansion, 
21 


protoplasmic flow theory, 
12 


Flavin mononucleotide 
as cyclic photophosphoryla- 
tion catalyst, 371 
Fluorescence 
effect of herbicides on, 
374 
p-Fluorophenylalanine, 97 
in inhibition of amino acid- 
incorporating systems, 
1 


Foliar excretion 
basis for leaching, 297 
respiration and, 297 
Folicanthine, 187 
Formate 
as electron donor, 162 
Freezing 
patterns, 393-94 
water redistribution, 387, 
390 
D-Fructofuranose, 262 
D- Fructose transglucosylase, 
262 
Fucoidin 
in seaweeds, 276 
Fungi 
detection of latency in, 
419 
effect on plant growth, 432 
host range of, 419 
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taxonomic entitites in, 
419 
Furanoid 
in carotenes, 217 
Furanose, 262 


G 


DL-Galactan 

formation of, 275-76 
Galactinol 

structure of, 261 
Galactolipids, 261 

in cytochrome c reduction, 

249 a 
fatty acid composition of, 


in photosynthesis, 243- 
t4 


synthesis of, 246 
Galactomannans, 10 
a-Galactosidase, 246 
Galanthine 

in conversion of norpluvine, 

187 
Gene activation 
control of photoresponses, 
331 

periodicity, 332 
Genes 

association in operational 

groups, 342 
Gentiobiosides 

synthesis of, 260 
Geoelectric effect, 416 

distribution of auxin, 416 
Geranylgeranyl pyrophosphate 

formation of, 206-7 

in phytoene biosynthesis, 

208-9 
Gibberellic acid 
activity in cytokinin bioas- 
say, 350 
effect on a-amylase synthe- 
sis, 331 
Gibberellins 
activity in cytokinin bioas- 
say, 350 
B-1, 3-Glucanase, 272 
in polysaccharide formation, 
272 
Glucolipids, 268 

as D-glucose donor, 268 
Glucomannan 

synthesis of, 268-69 
D-Glucosamine, 267 

in D-glucose incorporation, 

267 
a-D-Glucose 1-phosphate, 
254 


B-Glucosidase 
in asparagine formation, 
101 
Glucotransferase 
from embryos, 266 
from endosperms, 266 
UDP-D-Glucuronic acid, 255 
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UDP-D-Glucuronic acid 
decarboxylase, 257 
Glucuronide synthesis 
glycosyl transfer, 254 
UDP nucleotides in, 254 
D-Glucuronolactone 
in xylan synthesis, 269 
Gluosides 
in mustard oil, 101 
precursors of, 102 
Glutamate, 89 
derivation of a-amino groups, 
89 
Glutamate-aspartate trans- 
aminase, 95 
Glutamic acid, 89-91 
in conversion of ammonia 
to a-amino groups, 89 
synthesis of, 89 
Glutamic dehydrogenase 
"allosteric" changes, 
90 
coenzyme specificity, 91 
NAD dependence, 91 
Glutamic-y-semialdehyde, 
96 
Glutamine, 89-93 
glutamine-dependent amina- 
tion, 91 
in winter cereals, 389 
Glutamine synthetase 
repression of, 91 
glutamic dehydrogenase and, 
91 


y-Glutamy lanilide 
formation of y-glutamyl 
donor, 92 
y-Glutamyl-8-cyanoalanine, 
93-94 
in seedlings, 93 
y-Glutamy] dipeptides 
synthesis of, 92 
y-Glutamy]l-p-nitroanilide 
formation of y-glutamyl 
donor, 92 
y-Glutamy] peptides 
formation, 88 
y-Glutamyl transpepsidase, 
92-94 
in synthesis of y-glutamyl 
dipeptides, 92 
Glutathione, 92 
Glycans 
in cuticle structure, 283 
Glycerol 
interference with freezing 
equilibrium, 397 
Glycerolipids 
biosynthesis of, 245-48 
fatty acid composition of, 
242-44 
lipases, 248-49 
tissue analysis, 242 
a-Glycerophosphate 
as substrate in electron 
transfer chain, 161 
Glycogen phosphorylase 
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degradative effect of, 254 
Glycolytic kinases 
inhibition by cytokinins, 


Glycosides 
formation of, 259-60 

Glycosidic linkage, 255 
sugar nucleotide donors, 

255 

Glyoxalate bypass 
enzymes of, 231 
measurement in plants, 


Glyoxalate cycle 
location of enzymes in, 
234 
Golgi vesicles, 12-13 
formation, 13 
pectin synthesis in, 13 
Green island formation, 423 
inducement of, 423 
in tobacco mosaic virus, 
423 
GTP 
as "allosteric" reagent, 


effect on amino acid trans- 
fer, 130 
Guanosine 
activity in cytokinin bioas- 
say, 350 
Guanosine diphosphate- L- 
fucose, 258 
Guanosine diphosphate D- 
glucose 
in sucrose formation, 262- 
63 
Guard cells 
in absorption, 289 
in foliar penetration, 289 
L-Guluronic acid 
in alginic acid synthesis, 
275 


Guttation 
in parasitized tissues, 
425 


H 


Haemanthamine 
formation of, 186 
Haemanthidine 
formation of, 186 
Hair cells 
absorption activity of, 
9 


ectodesmata supply of, 289 
Hardening 
energy requirements of, 
389 
genetic characteristics of, 
390 
Hemicellulose 
in cellulose framework, 
1 


Hemicellulose substances 
chemistry of, 9-10 


effect on hydrolysis, 9- 
10 


Hemisubstances 
in cuticle structure, 283 
Herbicides 
light-dependent phytotoxicity 
of, 375 
specificity of, 380-81 
Heterochromatin 
nucleolar intrusions, 31 
Hexadecatrienoic acid, 
243 
in monogalactosyl lipid, 
243 
Hexadecenoic acid, 244 
Hexaric acid 
in myo-inositol metabolism, 


Hexokinase, 275 
inhibition by cytokinins, 
360 


Hexonic acid 
in myo-inositol metabolism, 


Hill reaction 
inhibitors of, 370-71 
Histidine 
synthesis of, 99 
Histones 
as gene inhibitors, 332- 
33 


histone stripping, 343 
structure of DNA-histone 
complexes, 333 
HMG-CoA 
formation of, 200-1 
Homoargine, 88 
Homocysteine, 70 
Homoserine lactone, 74 
methionine precursor, 
74 


Hydrastine, 183 
Hydrogen bonding, 403 
in protein stability, 403 
Hydrolytic enzymes 
in cell plate, 12 
Hydroperoxide isomerase, 
230 
Hydroperoxides 
secondary reaction prod- 
ucts of, 230 
Hydrophobic bonding, 403 
in stability of macromole- 
cules, 403 
Hydroquinone £-D-glucopy- 
ranoside, 259 
Hydrotactoids 
in water solutions, 403 
B-Hydroxyacyl CoA dehydro- 
genase, 233 
3-Hydroxyacyl CoA 3-epimer- 
ase, 233 
Hydroxygalegin, 353 
Hydroxylamine, 91 
Hydroxylamine-ferric chloride 
procedure, 12 
Hydroxylation 








of allylic or benzylic posi- 
tions, 187 
of aromatic rings, 185-86 
of phenylalanine, 185 
2-Hydroxypalmitate, 232 
N*-p-Hydroxphenlglutamine, 
92 
p-Hydroxyphenylpyruvic, 
97 


Hydroxyproline 
in cell walls, 15 
relation to auxins, 15 
c14_Hydroxyproline 
in labelling cellulose, 
17 
Hyoscyamine, 189 
Hypertrophy 
indole acetic acid and, 
430 
Hyponasty, 424 
mechanisms of, 424 


I 


Ice nucleation, 393 
Idole-3-butyric acid 
uncoupling activity of, 
369 
Imidazoleglycerol phosphate 
dehydrase, 99 
Imidazoles 
inhibition of oxygen evolu- 
tion, 370 
Immunity, 426 
see Acquired immunity 
Indolacetic acid oxidase 
effect of nodule auxin, 112 
Indole acetic acid 
hypertrophy and, 430 
Indole-3-acetic acid 
uncoupling action of, 369 
Indole alkaloids, 183-85 
formation of, 183-84 
precursors of, 183 
relation to quinoline alka- 
loids, 185 
Indolylacetic acid, 94 
Indolylacetonitrile, 94 
Interference, 426 
see Acquired immunity 
Interferons, 429-30 
Internal cuticle, 282 
Intra-nucleolar chromatin, 
27 
Iodoacetate 
influence on foliar uptake, 
295 
B-Ionine 
effect on carotene formation, 


Toxynil 
uncoupling activity of, 367- 
68 


Ipomcamarone 
formation of 
in sweet potato, 428 
Iron 
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artifactual transfer, 153 
nonheme iron protein in 
electron transfer, 153- 
54 
Isocitrate lyase 
in glyoxalate cycle, 234 
Isopentenyl pyrophosphate 
cofactor requirements of, 
203 
isomerase, 204-5 
in phytoene synthesis, 
209 
synthesis of, 203 
Isopropanol 
effect on Pfr transformation, 
315 
interference with freezing 
equilibrium, 397 
N°-Isopropylglutamine, 92 
Isopropylisothiocyanate, 92 
Isothebaine, 185 
Isothiocyanates, 101 


K 


Karyosomes 
relation to nucleolus, 
31 
KCN 
effect on ion binding capac- 
ity, 293 
influence on foliar uptake, 


a-Ketoglutarate, 91, 95- 
96 


effect of ioxynil on, 368 
Kinetin, 349 

effect on ion binding capac- 
ity, 293 

promotion of bacterial 
growth, 355 

reduction of oxygen uptake, 

60 


Kinin, 349 


Lactate 
as electron donor, 162 
Lactose 
formation of, 271 
Laminaran, 271 
synthesis of, 271 
Laminaribiose 
synthesis of, 268 
Laminaribiose phosphorylase, 
254 
as degradative enzyme, 
254 
Laminaritriose 
synthesis of, 271 
Lanthionine 
cysteine derivatives of, 
79 
Latency 
root nodule infections and, 
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Leaf hairs 

absorption activity of, 289 
Leaf nodules 

bacteria in, 122-23 
"Leakiness, "' 70, 72 

of me-2 mutants, 70 
Lesions 

self-limiting lesions, 

427 


Leucine 
foliar penetration activity 
of, 293 
L- Leucine 
as "allosteric" reagent, 
90 
Lignin 
in cellulose framework, 1 
Linamarin 
formation of, 100 
Linoleic acid 
oxidation of, 232-33 
a-Linolenic acid 
in photosynthesis, 243 
Lipases 
activity of, 248 
effect of light on, 248 
in cell plate, 12 
Lipid globules 
in cell plate formation, 
13 
Lipids 
effect of cytokins on, 360 
effect of light on, 240 
Lipoxidase 
in cutin synthesis, 285 
occurrence, 229-30 
specificity, 229 
substrates of, 229-30 
Lochnericine 
formation from tabersonine, 
189 
Loganin 
formation, 184-85 
Lomatiol 
presence in 6-amino group, 
353 
Lotaustralin 
formation in flax seedlings, 


L- Proteins 
function of, 37 
in starfish oocyte nucleoli, 


37 
structure of, 37 
Lupinine 
derivation of, 181 
Lutein, 219 


conversion to violaxanthin, 
221 
Lycopene 
in formation of cyclic caro- 
tenes, 214 
precursor of §-carotene, 
214 


Lycopersene 
formation of, 207-8 
occurrence, 208 
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Lycorine 
biosynthesis of, 186 
Lysine, 86 
precursor of piperdine 
ring, 181 


M 


Malate 
as electron donor, 162 
Malate synthetase 
in glyoxalate bypass, 
231 
in glyoxalate cycle, 234- 
35 


Malic dehydrogenase 
in glyoxalate bypass, 231 
Malonaldehyde 
as measurement of lipid 
peroxides, 230 
Malonyl CoA 
biotin requirement of, 
236 
formation of, 236 
Malonyl-CoA 
in formation of HMG-CoA, 


Maltose phosphorylase, 
54 


as degradative enzyme, 
254 
Mannan A 
polymerization of, 10 
ultrastructural appearance 
of, 10 
Mannan B 
chains of, 10 
Mannich reaction, 181-82 
formation of pyrrolizidine 
nucleus, 182 
formation of tropane skele- 
ton, 182 
Mannitol 
effect on phytochrome syn- 
thesis, 315 
Mannuronic acid, 275 
Maturation 
in parasitized tissues, 


MCPA 
stimulation of RNase by, 


Mecoprop 
stimulation of RNase by, 


Melibiose 
as sugar acceptor, 264 
Meliziotose 
acceptor activity of, 264 
Menadione 
as cyclic photophosphoryla- 
tion catalyst, 371 
2-Mercaptoethanol 
inhibition of Pfr destruction 
by, 310 
Metabolic pools 


subcellular compartmentaliza- 


SUBJECT INDEX 


tion of, 90 
Metabolites 
accumulation in injured 
tissue, 423 
produced by virus, 432 
Meteloidine, 189 
Methionine 
formation of, 72-73 
methyl donors of, 73 
as precursor, 74 
Se- Methionine 
metabolization of, 78 
Methionine sulfoxide, 75 
diastereoisomers of, 
78 
reductase of, 78 
4-Methylaminoburanal, 181 
S- Methylcysteine 
metabolization of, 77 
as precursor, 77 
synthesis of, 76-77 
Se-Methylcysteine 
in selenium accumulator 
plants, 77-78 
Methylcysteine sulfoxide 
degrading enzymes and, 78- 
79 
derivation of, 78 
diastereoisomers of, 78 
inhibition of aspartic acid 
utilization by, 78 
precursors of, 78 
B-Methyl glutaric acid, 
200 
incorporation into carotenes, 


Methylmercaptan, 76-77 
H3- Methyl- Methionine 
in cellulose labeling, 12 
N-Methylornithine, 181 
N-Methylputrescine, 181 
Se-Methyl Selenomethionine, 
78 
N°- Methyl THFA system, 
73-74 
5'-Methylthioadenosine, 74 
Mevaldic acid 
in mevalonic acid formation, 
201 
Mevaldic reductase 
in mevalonic acid formation, 
201 
Mevalonic acid 
formation, 201-2 
Mevalonic kinase 
cofactor requirements, 


Micellae 
in chain-folding, 6 
Micellar strands, 5 
Microsomes 
activating enzymes in, 
128 


binding sites in, 141-42 


incorporation of phenylalanine, 


136-37 
in protein synthesis, 136 


Microtubules 
in amoebae, 11 
in chromosome separation, 
12 
flagellar motility and, 11- 
12 


orientation in cell walls, 


in protoplasmic streaming, 
11-12 
Mimosine, 88 
Mitochondria 
membrane continuum of, 
161-62 
structure of membrane, 
170-71 
Mitochondrial electron trans- 
fer chain 
alternative complexes, 
161 
in bacterial systems, 161- 
62 
complexes 
electron transfer between 
complexes, 166-68 
electron transfer within 
complexes, 165-66 
molecular weight of, 
171 
composite theory of, 148- 
49 


crossover points in, 165 

electron donors in, 162 

lipid phase of, 167 

molecular mobility in, 
168 

monomeric representation 
of, 147-48 

morphology of, 163 

reconstitution of, 169-72 

Monogalactosyl diglyceride, 

242 


Monuron 
inhibition of photosynthesis, 
373 


Multienzyme particles 
on cell membranes, 15 
Mustard oil gluosides, 101 
precursors of, 102 
Mycorrhizal associations 
in nitrogen fixation, 115- 
16 
Myo-inositol 
“conversion to uronic acids 
and sugars, 272-74 
H3- Myo-inositol 
as pectin precursor, 12 


N 


NADPH 
in mevalonic acid formation, 
201 
Naphthalene acetic acid 
effect on phytochrome syn- 
thesis, 315 
a-Naphthaleneacetic acid 








uncoupling activity of, 369 
Neurospor ine 
conversion to lycopene, 


in formation of cyclic caro- 
tenes, 214 
Nicotinamide adenine dinucle- 
otide phosphate, 253 
see NADP 
Nitrilase 
mechanism of, 94 
in seedlings, 94 
Nitrogen fixation, 111-12 
bacteria in, 122-23 
By coenzyme, 113 
cobalt requirement, 112 
in cycad nodules, 119- 
21 
ecological aspects of, 113- 
15 


effect of light on, 121 
effect of pyruvate on, 
122 
in leaf nodules, 122 
mycorrhizal associations in, 
115-16 
in Podocarp nodules, 116 
vitamin By9 analogues of, 


Nitrogen-fixing organisms 
oxidants in, 162 
Nitrophenols 
uncoupling action of, 367 


see Nucleolar organizer, 


Nodules 
auxin content of, 112 
bacteria in, 122-23 
cell structure of, 109 
cobalt requirement of, 
112 
cycad nodules, 119-21 
structure of, 120 
haemoglobin content of, 
113 
isolation of, 109-10 
leaf nodules, 122 
in nitrogen fixation, 111- 
12 


Podocarp nodules 
endophytes in, 116 

Noncellulosic matrix 

in Chlorella, 13 
Nonequilibrium freezing proc- 

ess, 394 

freezing point of, 394 

occurrence of, 394 

physical stresses of, 395 

supercooling in, 394 
Nonprotein amino acids, 85 

turnover rates of, 88 
Noradrenaline 





hydroxylation from dopamine, 


187 
Noraudanosoline 
precursors of, 183 
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Norbelladine 
in Schiff base formation, 
180 
Norpluvine 
allylic oxidation of, 187 
Nuclear membrane 
in nucleolar dissolution, 
32 
Nuclear sap 
derivation of, 34 
in telophase nucleus, 34 
Nucleic acids 
methylation of, 74 
"Nucieolini, " 28 
see Nucleolonema 
Nucleolonema 
formation of, 32 
structure of, 28-29 
Nucleolonematic structure 
formation of, 33 
"Nucleolar caps" 
formation of, 49 
structure of, 49 
Nucleolar components 
disappearance of, 32 
reappearance of, 33 
Nucleolar constrictions 
in cell division, 32 
structure of, 32 
Nucleolar dissolution 
mechanism of, 31-32 
Nucleolar organizer 
function of, 42 
location of, 42 
in nucleolar formation, 26- 
27 
in reassembly of nucleolus, 
34 
redundancy of information 
in, 49 
relation to nucleolus, 31 
Nucleolar ribosomes, 27 
see RNP granules 
Nucleolar turnover rates 
in nucleolar RNA synthesis, 
49 
Nucleolus 
attachment to chromosomes, 
33 
biochemical elements of, 
36-39 
in cell division, 31-32 
chromosomal inclusions in, 


disappearance of, 25 

location of, 25 

number of, 25 

organization of, 34 

RNA synthesis in, 45 

structure of, 37 

synthesis in, 34 
Nucleotide phosphorylase 

in nucleolus, 38 
Nucleus 

chemical composition of, 

27 


cytokins in, 360 


467 


regions of, 27 
structural components of, 
27 


Oo 


Oleic acid 
synthesis in plants, 238 
Oleic acid oxidase 
in cutin synthesis, 285 
Oleyl CoA 
conversion from stearyl 
CoA, 237 
Oligosaccharides 
formation of, 270 
Operator, 329-30 
in differentiation, 329 
Operon system, 329-30 
RNA-histone repressors 
in, 334 
Orchinol 
formation in orchid tubers, 
428 
Organogenesis 
determination in, 340 
Ornithine transcarbamylase 
in citrulline metabolism, 
96 
Orsellinic acid 
in acetate condensation path- 
way, 98 
Orthochromatin 
in paramutation, 329 
Outerwall plasmodesmata, 
287 
see Ectodesmata 
Oxalacetate 
in fatty acid synthesis, 
241 
Oxalacetic decarboxylase 
in glyoxalate bypass, 


a- Oxidation 
cofactor requirements, 231- 
32 


B- Oxidation 
measurement in plants, 
230 
membrane permeability and, 


Oxidative coupling, 185-86 
in alkaloid formation, 185- 
86 
Oxidative phosphorylation 
uncouplers in, 367 
in yeast, 158-59 


P 


Palmitoleyl CoA 
conversion requirements of, 


Palmityl CoA 
conversion requirements of, 
237 


Papaverine 
formation from noclaudano- 
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soline, 188 
PAPS 
"active sulfate" 

as substrate for reduction 
in sulfur metabolism, 
61 

as sulfate donor in sulfa- 
tion reactions, 61 

in sulfate reduction, 60- 


62 
Parachromatin 
in gene regulation, 329 
Paracrystalline region 
in cell wall structure, 6- 


Paracrystalline sheath 

in cell wall structure, 3, 

5 

Paragenetic phenomena 

in gene regulation, 329 
Paramutation 

relation to gene regulation, 

29 


Paramylon synthetase 
activity in sugar transforma- 
tion, 272 
Paraquat 
inhibitors of substrate oxida- 
tion, 368 
Parasites 
effects on growth, 432 
effect on nutritive value of 
plants, 424 
effect on respiration, 420 
formation of toxins, 431- 
32 
forms of injury by, 430 
green island formation, 423- 
24 
photosynthesis and, 421- 
22 


transpiration and, 420-21 
Pars amorpha 
composition of, 27 
lacunae of, 32 
location of, 28 
in nucleolar dissolution, 
32 
Parthenocarpy 
in figs, 355 
Pectin 
in cellulose framework, 
1 


structure of, 270 
synthesis of, 270-71 
Pectinase 
in cell wall formation, 
12 
Pfr, 303-22 
conversion to Pr, 303-21 
destruction of, 308-10 
metal-dependency of, 
309 


reversion of 
effect of azide on, 309 
Phenazine methosulfate, 
365 
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as cyclic phosphorylation 
catalyst, 371 
Phenols 
uncoupling action of, 367 
Phenylalanine, 97 
hydroxylation, 187 
synthesis, 97 
Phenylalanine ammonia-lysae 
repression of enzyme forma- 
tion by cinnamic acid, 
97 
stimulation of enzyme pro- 
duction with white light, 
97 
Phenylalanine hydroxylase 
in tyrosine formation, 
97 
y-Phenylbutyrine 
formation, 100 
precursor of gluconasturtrin, 
102 
N- Phenyl carbamates 
inhibition of oxygen evolu- 
tion, 370 
Phenylethylisoquinoline 
precursor of colchicine, 
183 


Phenyl $-gentiobiose 
formation, 260 
Phenyl! pyridylureas 
activity in induction of, 
355 
bud development and, 355 
cell division of, 355 
Phenylpyruvic acid 
phenylalanine hydroxylase 
and, 97 
Phenylthioureas 
bud development and, 354 
cytokinin activity of, 354 
leaf senescence and, 354 
lettuce seed germination 
and, 354 
Phenylureas, 354 
inhibition of operation of 
electron transport com- 
plex by, 370 
inhibition of oxygen evolu- 
tion by, 370 
Phosphate 
as directed by cytokinins 
axial direction transport, 
358 
cell to cell transport, 
358 
in corn leaves, 358 
foliar penetration activity, 
293 


Phosphatidyl choline 
synthesis of 
CDP choline in, 247 
CDP ethanolamine in, 
247 
CDP glyceride in, 247 
Phosphatidyl ethanolamine 
distribution in plant tissues, 
47 


synthesis of 
CDP ethanolamine in, 
247 
CDP choline in, 247 
Phosphatidyl glycerol 
fatty acid compostion of 
age of tissue and, 244 
in red clover leaves, 
244 
in spinach leaves, 244 
state of nutrition and, 
244 
Phosphatidyl serine 
absence of in plant tissues, 
247 
as primary route to phos- 
phatidyl choline, 247 
as primary route to phos- 
phatidyl ethanolamine, 
247 
synthesis of 
CDP diglyceride in, 247 
Phosphocreatine, 133 
3-Phosphoglycerate 
in COg fixation, 266 
stimulation of ADP-D- 
glucose pyrophosphorylase 
rate of starch synthesis 
and, 266 
Phospholipase 
extraction of cytochrome c 
and, 167 a 
Phospholipid 
cytochrome c and, 167 
as medium for oxidation- 
reduction, 156 
in membrane formation, 
156 
in mitochondria, 156 
Phosphomannomutase 
in biosynthesis of polyman- 
nuronic acid, 275 
Phosphomevalonic acid 
conversion to mevalonic acid 
in enzymes from yeast, 
203 


in liver enzyme systems, 
203 


Phosphorylases 
in transformation of sugar, 
254-55 
Phosphoryl choline 
activity of, 247 
synthesis of 
from ATP and choline, 
247 
degradation of phospholipid 
in, 247 
Photoconversion 
effect of inhibitors on, 
308 
effect of oxygen on, 308 
effect of temperature on, 
308 
Photoperiodic timing 
relation to endogenous cir- 
cadian rhythms of 


SP ea 


organisms, 320 
role of phytochrome in, 
319-20 
as minor timer, 320 
as transducer of light ef- 
fects on photoperiodic 
mechanism, 320 
Photosynthesis 
chlorophyll molecules in, 
é 369-70 
delayed light by chlorophyll, 
374 


effect of herbicides on, 369- 
76 

fluorescence in, 374 

Hill reaction and, 369-76 

inhibitors of, 369 

in parasitized tissues, 421- 
22 


quantasomes in, 370 
Phyllosphere, 124 
fixed nitrogen on, 124 
foliar uptake in, 124 
root uptake of leafwash, 
124 
as wet leaf surface, 124 
Phytoalexins 
acquired immunity and, 
427 


formation of, 428 
Phytochrome 

chemistry of, 302 

dark transformations of, 
305-11 

distribution of, 304-11 

effects of denaturing agents 
on, 302-3 

insolubility of, 305 

light absorbancy of, 302 

photoconversions of, 303 

relation to auxins, 311 


relation to growth processes, 


312 
synthesis of, 315-16 
Phytoene 
conversion to phytofluene, 
211 


structure of, 208 
Phytofluene 
conversion form phytoene, 
211 
conversion to ¢ -carotene, 
211-12 
Phytokinin, 349 
Picloram, 377 
effects of herbicides on, 


368 
inhibition of oxidation by, 
368 
oxygen utilization of, 368 
Pinocytosis 


in foliar penetration, 295 
Pipecolic acid 
absence in plants, 89 
formation in proline biosyn- 
thesis, 
89 
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isolation in legume species, 
89 

A- Piperideine 

conversion of lysine to, 


Pisatin 
chemical characterizations 
of, 427 
formation of, 427 
"'Plasmagene" theory 
as differentiation mechanism, 
343-44 
Plasmalemma 
action potential of, 412- 
13 
anion pump of, 412 
"depletion layer" of, 411 
electrical resistance of, 
410 
inner surface of, 13 
particles of outer surface, 
13 


permeability of, 290, 295 
Plasmalemma particles 
in Acanthamoeba, 15 
aggregation of, 19 
during cell wall formation, 
17 
enzyme complexes of, 19 
in formation of cellulose 
fibrils, 15 
origin of, 15 
Plastids 
differentiative capacities, 
343-34 
Plastocyanin 
in electron transfer com- 
plex, 369 
Plastoquinones 
in electron transfer com- 
plex, 369 
Polar clumping 
in cell division, 32 
Polycycloaliphatic carbox- 


amides 
inhibition of oxygen evolu- 
tion by, 370 


Polyethylene crystals 
arrangement of, 6 
length of, 6 
in polymerized molecules, 


thickness of, 6 
Polymers 
as competitive freezing in- 
hibitors, 398 
concepts of chain folding in, 
6 
effect on kinetic factor, 
398 
in nonhardy winter cereals, 
397 
precipitation of, 398 
Polysaccharides 
influence on freezing in 
plants, 398 
structure of, 398 
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Polysine 
cytochrome c exposure, 
167 4 
Polysomes 
in amino acid- incorporating 
activity, 141-42 
Polyuridylic acid 
effect on amino acid incor- 
poration, 142 
stimulation of phenylalanine 
incorporation, 142 
Polyuronide chains 
formation in alginic acid, 
275 
synthesis of, 275 
Polyuronides 
in cuticle structure, 283 
Potassium cyanide 
inhibition of Pfr destruction 
by, 308 
Premunity, 426 
see Acquired immunity 
Prenol kinases 
occurrence in plant tissues, 
223 
"Pre-nucleolar bodies, "' 32 
34-35 
in cell division, 35 
Preribosomal particles 
theorectical evidence of, 
50-51 
Preston's model 
structure of, 1-3, 12 
Procutin 
in cuticle formation, 285 
Prolycopene 
in synthesis of carotenes, 
210 


’ 


Prometryne 
as thymine replacement in 
DNA, 378 
as uracil replacement in 
RNA, 378 
Proneurosporene 
in synthesis of carotenes, 
210 
Propanil 
as inhibitor of leucine in- 
corporation, 379 
inhibition of phosphate up- 
take, 368 
S-Phopenylcysteine sulfoxide 
as precursor of lachrymogenic 
factor, 79 
Propionate 
oxidation in plants, 234 
Propionyl CoA 
in formation of malonyl 
CoA, 236 
Propylamino groups 
transfer of, 74 
Protamine 
exposure of cytochrome c 
to, 167 = 
Proteins 
activating enzymes, 129 
acyl carrier protein, 237 
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in E. coli, 236 
catalytic protein in electron 
transfer system, 153- 
54 
affected by structural pro- 
tein, 155-56 
"core protein" in electron 
transfer system, 153- 
54 
in fibril formation, 22 
in fibrillar orientation, 19 
formation of 
in cell-free systems, 135- 
36 
histones 
as gene inhibitors, 332 
in isolated cell walls, 15 
mitochondrial structural 
protein 
formation, 160-61 
organizing ability, 160 
nucleolar proteins 
amorphous proteins in, 
27 
amount of, 37 
effect of cytokinins on, 
360 
end groups of, 38 
histones, 38 
L-proteins, 37 
ribosomal proteins, 38-39, 
43 


synthesis of, 39 
in primary cell wall, 15 
reversal of synthesis, 
130 
soluble proteins 
formation of, 134 
structural proteins 
in mitochondria, 160 
Protocatechuic aldehyde 
in Schiff base formation, 
180 
Protokaryotes 
behavior of, 343 
Protoplasmic flow theory, 
12 


Protoplasts 

effect of freezing, 389 
Puromycin, 43 

in inhibition of amino acid 

incorporation, 143 

Putrescine, 97 

as precursor of pyrrolidine 

ring, 181 

Pyranoid 

in carotenes, 217 
p-Pyrazol-1-ylalanine, 88, 


98 

in seeds, 88 

as source of nitrogen, 
88 


synthesis of, 98 
in vegatative tissues, 88 
Pyridoxamine phosphate 
formation from pyridoxal 
phosphate and 
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ornithine, 96 
Pyrophosphorylase 
in polymannuronic acid 
biosynthesis, 275 
Pyrroline salt, 181 
Pyruvate, 95-96 
Pyruvic kinase 
inhibition by cytokinins, 
360 


Q 


Quantasomes 
in photosynthesis, 370 
Quercetin 
in D-glucosiduronic acid 
formation, 259 
Quercetin- D-glucopyranosi- 
duronic acid 
formation in plants, 
259 
Quinine, 185 
Quinoline alkaloids 
relation to indole alkaloids, 
185 
Quinolizidine bases 
as product of Mannich reac- 
tion, 182 


R 


Raffinose 
structure of, 263 
synthesis of, 263 
Recovery, 426 
see Acquired immunity 
Respiration 
effect of herbicides on, 
366-69 
in parasitized tissues, 
420 
Reticuline 
in alkaloid biosynthesis, 
185 
Retronecine 
in alkaloid biosynthesis, 
182 
Reversion, 306-8 
of phytochrome 
in etiolated seedlings, 
306-7 
rate of reversion, 306- 
7 
9-8-D- Ribofuranosylzeatin 
comparison with new cyto- 
kinins, 353 
Ribonuclease 
influence on foliar uptake, 
295 
in inhibition of protein syn- 
thesis, 142 
suppression by cytokinins, 
360 
Ribosomal cistrons, 41 
location of, 42 
relation to nucleolar organ- 
izer, 41 


Ribosomal pools 
in nucleolus, 47 
Ribosomes 
formation of, 43 
Ricinine, 190 
RNA 
abanyl-sRNA 
formation of, 129 
in active polysomes, 141 
aminoacyl RNA 
binding to ribosomes, 
130 
formation of, 128-29 
chromosomal RNA, 34- 


synthesis of, 36 
effect of cytokinins on, 
368 
histone- RNA complexes, 
334 
messenger RNA 
in active polysomes, 
141 
metabolism of, 49 
molecular sizes of, 47-48 
nucleolar RNA 
compared with ribosomal 
RNA, 36-37 
incorporation of, 36 
in interphase, 35 
metabolism, 49 
ribosomal sub-units of, 
38 
synthesis of, 36 
precursors of, 42-44 
conversion of, 43 
ribosomal RNA 
cistrons, 41 
precursors of, 40, 42- 
44 
synthesis in nucleolus, 
39-40 
transpiration of, 48 
5S RNA, 46 
45S RNA 
in HeLa cells, 47 
synthesis of, 45, 48 
RNA polymerase, 38 
soluble RNA 
in amino acid activation, 
128-29 
effect on ethanol amino 
acid acceptor activity, 
130 
intermediate in protein 
synthesis, 129-30 
methylation of, 45 
SRNA synthetases, 129 
synthesis of, 331 
in cell division, 33 
in chloroplasts, 344 
in nucleolar dissolution, 
32 
transfer RNA 
cistrons, 45 
precursors of, 45 
tRNA synthetase, 129 








RNase, 38 
in enzymatic extraction 
procedure, 27 
RNP fibrils 
composition of, 50 
distribution of, 27-28 
in nucleolus, 27 
segregation of granules and 
fibrils, 28-29 
thickness of, 27 
RNP granules 
compared with ribosomes, 


diameter of, 27 

distribution of, 27-28 

in nucleolus, 28-29 

in reassembly of nucleolus, 
34 


RNP paricles 
interconversion of, 49 
suspensions of, 132-38 

Root-hair elongation 
mechanism of, 15 

Rust 
effect on growth, 432- 

33 

Rutin 
structure of, 260 
synthesis of, 260-61 

Rutinose 
in structure of rutin, 260 


s 


Salutaridine 
in alkaloid biosynthesis, 
185 
as precursor 
of choline, 185 
of morphine, 185 
of thebaine, 185 
Schiff bases 
formation of, 170-80 
formation of dialdehydeamine, 
181 
as intermediate 
in piperdine rings, 180- 
81 


in pyrrolidine rings, 180- 
81 
Scopolamine 
formation of, 189 
Scoulerine 
formation by Mannich cycli- 
zation, 188 
Seaweeds 
lack of fibrillar structure, 


mannose residues in 
weight percentage of, 
6 


X-ray examination of, 6 
Secondary constriction 
in nucleolus formation, 
25 
Secondary infection 
in tissue decay, 426 
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Senescence 
cytokinin retardants in, 
359 


Sequential desaturation 
in carotene synthesis, 209- 
14 
Serine 
in -cyanoalanine formation, 
93 


Serine sulfhydrase 
in sulfate reduction, 60 
Sinomenine 
in alkaloid biosynthesis, 
185 
Skimmianine 
precursors of, 190 
Sodium azide 
inhibition of Pfr destruction, 
308 
Sparteine 
in alkaloid biosynthesis, 
181 
Spermidine 
formation of, 74 
Spermine 
precursors of, 74 
Spheroidene 
coversion to spheroidenone, 


Spheroidenone 
conversion from spheroidene, 
219 
Spinach leaves 
phenylalanine hydroxylase in 
optimum pH of, 97 
utilization of p-fluorophy- 
nylaline in, 97 
utilization of tryptophan in, 
97 
phosphatidyl glycerol in, 
244 


Spirilloxanthin 
in carotene biosynthesis, 
210 
Spiroindolenine 
formation by Mannich reac- 
tion, 183 
Sporulation injury 
effect of moisture on, 
423 
mechanism of, 423 
Stachyose 
biosynthesis of, 263-64 
Starch 
effect of cytokinins on, 
360 


formation during photosyn- 
thesis, 266 
synthesis, 264-66 
Starch phosphorylase 
as degradative enzyme, 
254 
Stearic acid oxidase 
in cutin synthesis, 285 
Stearyl ACP 
desaturation of, 238 
Stearyl CoA 
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desaturation of, 237 
Stomata 
in foliar excretion, 281- 
82 
in foliar uptake, 281-82 
Subribosomal particles 
as messengers in synthesis 
of ribosomal proteins, 
50 
Succinate 
as electron donor, 162 
Succinate-CoQ reductase 
in electron transfer chain, 
156-57 
Succinate oxidation 
repression by ioxynil, 
368 


Succinic acid 
dehydrogenation of, 189 
Succinic dehydrogenase 
in mitochondrial electron 
transfer chain, 151 
prosthetic groups of, 151- 
52 
O-Succinyl homoserine 
in cystathionine formation, 
70 
Sucrose 
activity in cytokinin bioas- 
say, 350 
synthesis in plants, 261- 
62 


Sucrose phosphorylase 
as degradative enzyme, 
254 
Sucrose synthetase 
specifcity of, 262 
Sugars 
decarboxylation of, 257- 
59 
epimerization of, 255 
oxidation of, 255-57 
reduction of, 259 
synthesis of, 254-55 
Sulfate reduction 
assimilatory, 60-66 
control of, 66 
dissimilatory, 60, 66-67 
Sulfate uptake 
inhibition of, 61-62 
Sulfite 
bound sulfite, 63 
forms of, 63 
Sulfolipids 
metabolism of, 246-47 
relation to photosynthesis, 
246 
Sulfoquinovosyl diglyceride 
in chloroplasts, 242 
fatty acid composition of, 
244 
Sulfur 
valency states of, 59, 
66 
Sulfur metabolism 
bound sulfite in, 63 
cysteine formation, 60-66 
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methionine biosynthesis, 
72-75 

S-methylcysteine biosynthe- 
sis, 75-79 

Sulfate reduction, 60- 


transsulfuration, 67-72 
Sulphur amino acids 
in cell wall, 17 
Supercooling 
in equilibrium freezing pro- 
cess, 394 


T 


Tabersonine 
in formation of lochnericine, 
189 
Tazzetine 
formation of, 186 
Teloidine 
esterified in meteloidine, 
189 
Temperature tolerance 
in parasitized tissues, 425- 
26 
Terpenyl pyrophosphates 
synthesis of, 203 
Theanine 
effect of ammonia on, 92 
synthesis, 92 
Thiomethyl group 
transfer of, 76-77 
5'- Thiomethyladenosine 
in homoserine formation, 
74 
B-Thiomethylpropionamide 
in derivation of DPT, 
75 
Thiosulfate 
in sulfite reduction, 65 
Thiosulfonic acid 
in sulfate metabolism, 
66 
Thiourea 
activity in cytokinin bioas- 
say, 350 
Thymidine diphosphate D- 
glucose 
in sucrose synthesis, 262- 
63 


Thymidine diphosphate- L- 
rhamnose 
in bacteria, 261 
Thymidine kinase 
inducibility in meiocytes, 
342 
Tiglic acid, 189 
Tobacco mosaic virus, 428 
resistance to, 428 
self-limiting lesions in, 
428 


Tobacco necrosis virus, 432 
production of metabolites 
by, 432 
Tonoplast 
electrical resistance, 412-13 
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Torularhodin 
in carotene biosynthesis, 
221 
Toxins 
formation in plants, 431- 
32 
Transadenosy lation 
in E, coli, 74 
Transamination 
in alkaloid biosynthesis, 
185 
in amino acid biosynthesis, 
90, 94-96 
enzymes of, 94-96 
"Transethylation"' 
theory of, 79 
Transglycosylases 
specificity of, 276 
Transglycosylation 
acceptors in, 259 
discovery of, 259 
Translocation 
in inner cuticle, 298 
nonplasmatic pathways, 
298 
in parasitized tissues, 422- 


in plasmatic strands, 


Transpiration 
in parasitized tissues, 420- 
21 
Transsulfuration 
enzymes in, 69 
scheme of, 68 
Trehalose 
UDP- D-glucose as precur- 
sor, 254 
Triacanthine 
comparison to zeatin, 353 
s-Triazines 
“inhibition of oxygen evolu- 
tion by, 370 
Tricarboxylic acid cycle 
efficiency of, 232 
B-oxidation and, 232 
Trichloroacetic acid 
inhibition of substrate oxi- 
dation by, 368 
Trichomes 
absorption activity of, 
289 
2-Trifluoromethylbenzimid- 
azoles 
phytotoxicity of, 367 
stimulation of ATPase activ- 
ity by, 368 
uncoupling action of, 367 
Tritiomevalonic acid 
in biosynthesis of carotenes, 
199 


Tritium 
loss in B-carotene forma- 
tion, 215-16 
Tropane 


formation of, 182 
Tropine 


formation of, 182 
Tryptamine 

in alkaloid formation, 

183 

Tryptophan 

in alkaloid formation, 183 
Tryptophan synthetase 

properties of, 97-98 
Tyrosine 

synthesis of, 97 


U 


Ubiquinone 
see Coenzyme Q 
in mitochondrial electron 
transfer chain, 153 
relation to cytochrome c, 
153 a 
relation to vitamin K, 


UDP-L-Rhamnose 
formation from UDP-D- 
glucose, 258 
Uncoupling action, 367 
of DNP, 367 
of halogenated phenols, 
367 
of nitrophenols, 367 
Uncoupling agents, 367 
Uracils 
inhibition of oxygen evolu- 
tion by, 370 
Urea 
activity in cytokinin bioas- 
say, 350 
derivatives 
as growth regulators, 
355 
effect on phytochrome, 302- 
3 


foliar penetration activity of, 
292 


Uridine diphosphate D-galac- 
turonic acid 
in pectin synthesis, 270 
Uridine diphosphate D-glucose 
in callose synthesis, 272 
oxidation of, 255 
precursor of starch, 
265 
in sucrose synthesis, 262- 
63 
transformation to rhamnose, 


Uronic acids 
formation of, 256 
in myo-inositol cleavage, 
-74 
in xylan synthesis, 269 


Vv 


Vacuoles 
in nucleolus 
size, 29 
composition, 29 





Valine 
conversion to leucine, 
103 
Violaxanthin 
interconversion with zea- 
zanthin, 221 
Viologens 
as reductants, 65 
Viruses 
effect on growth, 433-34 
latent viruses, 433 
systemic infections by, 


Vitamin Bj2 
analogues in nitrogen fixa- 
tion, 113 
in transmethylation, 73 
Vitamin K 
in mitochondiral electron 
transfer chain, 153 


WwW 


Wall polysaccharides 
crosslinks between, 15, 
17 
Water 
structure of, 402-3 
Water distribution 
in equilibrium freezing, 
392-98 
in winter plants, 387, 390 
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Wax 
leaf permeability and, 285 
Wilt fungi 
effect on transpiration, 
421 


Wilting 

in parasitized tissues, 424 
Winter cereals 

hardening in, 388-89 
Winterkill 

in cereals, 390 

effect of moisture content, 


Woodward fission 
in alkaloid biosynthesis, 
189 


Xx 


Xanthine oxidase 
inhibition by cytokinins, 
361 


Xanthophylls 
incorporation of hydroxyl 
and epoxide groups, 
220 
interconversion of, 221- 
22 
oxygen requirement of, 
219 
synthesis of, 219 
Xylan 


473 


structure of, 10 
synthesis in plants, 269- 
70 
Xylobiose 
transfer of D-xylosyl resi- 
dues to, 269 
Xylopentaose 
transfer of D-xylosyl resi- 
dues to, 269 
Xylose 
formation of, 269 
D-Xylosyl residues 
formation of, 272 
transfer of, 269 


Z 


B-Zea-Carotene 
in 8-carotene formation, 
215 
Zea mais 
chromosome arrangement 
in, 25-26 
Zeatin 
structure of, 353 
Zeaxanthin 
in biosynthesis of carotenes, 


Zeazanthin 
interconversion with viola- 
xanthin, 
221 





